S100

Obtain first feature maps of a plurality of scales for an
input image

A

5200

Perform forward processing on each of the first
feature maps by using a first pyramid neural network
to obtain second feature maps in one-to-one
correspondence to the first feature maps

Y

Perform reverse processing on each of the second
feature maps by using a second pyramid neural
network to obtain third feature maps in one-to-one
correspondence to the second feature maps

A

Perform feature fusion processing on each of the third

feature maps, and obtain the position of each key point

in the input image by using the feature map subjected
to the feature fusion processing

FIG. 1

S101

Adjust the input image to a first image of a preset specification

A 4
$102 Input the first image to a residual neural network, and perform
downsampling processing of different sampling frequencies on the
first image to obtain a plurality of first feature maps of different
scales
FIG. 2
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\/ Perform convolution processing on a first feature map Cn
by using a first convolution kernel to obtain a second

feature map Fn corresponding to the first feature map Cn

,

S202 . . . .
\\/ Perform linear interpolation processing on the second
feature map Fn to obtain a first intermediate feature map

corresponding to the second feature map Fn

\ J

S203 Perform convolution processing on first feature maps other
than the first feature map Cn by using a second convolution

kernel to obtain second intermediate feature maps of the
first feature maps other than the first feature map Cn

\ J

S204 Obtain second feature maps corresponding to the first
feature maps other than the first feature map Cn and first
intermediate feature maps corresponding to the second
feature maps Fi based on the second feature map Fn and
each of the second intermediate feature maps

FIG. 4

S301
\\_/ Perform convolution processing on a second feature map
F, by using a third convolution kernel to obtain a third

feature map R, corresponding to the second feature map

:

S302 Perform convolution processing on second feature maps
\/ other than the second feature map F; by using a fourth

convolution kernel to obtain a third intermediate feature
map corresponding to the second feature map F,

Y
S303 Perform convolution processing on the third feature map R
by using a fifth convolution kernel to obtain a fourth

intermediate feature map corresponding to the third feature
map R,

A

S304

Obtain third feature maps other than the third feature map
R, by using each third intermediate feature map and the
fourth intermediate feature map corresponding to R,

FIG. 5
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S401

S402

S4012
K/ Adjust each of the third feature maps to feature maps

S4013

Perform feature fusion processing on each third
feature map to obtain fourth feature maps

:

Obtain the position of each key point in the input
image based on the fourth feature maps

FIG. 6

of the same scale by means of linear interpolation

A

Connect the feature maps of the same scale to obtain
the fourth feature maps

FIG. 7

S4011

Respectively input a first group of third feature maps to
different bottleneck block structures for convolution
processing, and respectively obtain updated third feature
maps

:

S4012

Adjust the updated third feature maps and a second group
of third feature maps to feature maps of the same scale by
means of linear interpolation

A

S4013\/

Connect the feature maps of the same scale to obtain the
fourth feature maps

FIG. 8
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S4021

S4022

S402
K/ Determine the positions of key points of the input

Perform dimension reduction processing on the fourth
feature maps by using a fifth convolution kernel

:

Perform purification processing on the features in the
fourth feature maps subjected to the dimension
reduction processing by using a convolution block
attention module to obtain the purified feature map

A

image by using the purified feature maps

FIG. 9

S501

Perform the forward processing on a first feature map
corresponding to each image in the training image data set
by using a first pyramid neural network, to obtain a second

feature map corresponding to each image in the training
image data set

l

S502

Determine the identified key points by using each second
feature map

=

Obtain a first loss of the key point according to a first loss
function

Y

S504

Reversely regulate each convolution kernel in the first

pyramid neural network by using the first loss until the

number of trainings reaches a set first number of times
threshold

FIG. 10
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S601

Perform the reverse processing on the second feature map
corresponding to each image in the training image data set
output by the first pyramid neural network by using the
second pyramid neural network to obtain a third feature map
corresponding to each image in the training image data set

;

S602

Identify the key points by using each third feature map

y

=

Obtain a second loss of the identified key point according to a
second loss function

A

S604

Reversely regulate convolution kernels in the second pyramid
neural network by using the second loss until the number of
trainings reaches a set second number of times threshold; or

reversely regulate the convolution kernels in the first pyramid

neural network and the convolution kernels in the second

pyramid neural network by using the second loss until the

number of trainings reaches a set second number of times
threshold

S701

S702

S703

FIG. 11

Perform the feature fusion processing on the third feature
map corresponding to each image in the training image data
set output by the second pyramid neural network by using
the feature extraction network, and identify key points of
each image in the training image data set by using the
feature map subjected to the feature fusion processing

;

Obtain a third loss of each key point according to a third
loss function

A

Reversely regulate parameters of the feature extraction
network by using a third loss value until the number of
trainings reaches a set third number of times threshold; or
reversely regulate parameters of the convolution kernel in
the first pyramid neural network, parameters of the
convolution kernel in the second pyramid neural network,
and parameters of the feature extraction network by using
the third loss function until the number of training times
reaches a set third number of times threshold

FIG. 12
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